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Questions: How common is inspiratory muscle training by physiotherapists in the intensive care unit
(ICU)? Which patients receive the training? What methods are used to administer the training? Is
maximal inspiratory pressure used to evaluate the need for the training and the patient’s outcome after
training? Design: Cross-sectional survey of all ICUs in France. Participants: Two hundred and sixty-ﬁve
senior physiotherapists. Results: The response rate was 99% among eligible units. Therapist experience
in ICU was signiﬁcantly associated with the use of inspiratory muscle training (p = [23_TD$DIFF]0.02). Therapists
mainly used inspiratory muscle training either systematically or speciﬁcally in patients who failed to
wean from mechanical ventilation. The training was used signiﬁcantly more in non-sedated patients
(p < 0.0001). The most commonly nominated technique that respondents claimed to use to apply the
training was controlled diaphragmatic breathing (83% of respondents), whereas 13% used evidence-
based methods. Among those who applied some form of inspiratory muscle training, 16% assessed
maximal inspiratory pressure. Six respondents (2%, 95% CI 1 to 5) used both an evidence-based method
to administer inspiratorymuscle training and the recommended technique for assessment of inspiratory
muscle strength. Conclusion: Most physiotherapists in French ICUs [24_TD$DIFF] who apply inspiratory muscle
training [25_TD$DIFF]use methods of uncertain efﬁcacy [5_TD$DIFF]without assessment of maximal inspiratory pressure. Further
efforts need to be made in France to disseminate information regarding evidence-based assessment and
techniques for inspiratory muscle training in the ICU. The alignment of inspiratory muscle training
practice with evidence could be investigated in other regions. [Bonnevie T, Villiot-Danger J-C, Gravier
F-E, Dupuis J, Prieur G, Me´drinal C (2015) Inspiratory muscle training [13_TD$DIFF]is [14_TD$DIFF]used in [15_TD$DIFF] some intensive care
units, but [16_TD$DIFF]many training methods have uncertain efﬁcacy: a survey of French physiotherapists.
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Admission to an intensive care unit (ICU) for management of a
critical illness is common, with between 221 and 595 admissions
per 100 000 population in developed countries in Europe,
Australasia and North America.1–3 Invasive mechanical ventilation
is used routinely in ICUs to treat acute respiratory failure. Although
this treatment is essential for survival, it has amajor disadvantage:
the passive state of the respiratory muscles under mechanical
ventilation leads to rapid atrophy of the diaphragmatic muscle
ﬁbres, which reduces the diaphragm’s ability to generate force.4
This condition is termed ‘ventilator-induced diaphragmatic
dysfunction’.4
The onset of ventilator-induced diaphragmatic dysfunction is
rapid, with the atrophy starting to occur within hours of
commencing mechanical ventilation.5–7 This atrophy is caused
by an imbalance between protein synthesis and proteolysis, and is
accompanied by a remodelling of the diaphragmatic musclehttp://dx.doi.org/10.1016/j.jphys.2015.08.003
1836-9553/ 2015 Australian Physiotherapy Association. Published by Elsevier B
creativecommons.org/licenses/by-nc-nd/4.0/).tissue.8,9 Furthermore, the contractility of the muscle decreases,
reducing the efﬁciency of the surface area of muscular ﬁbres in the
diaphragm for the same size of action potential.10 These changes
lead to a large reduction in the inspiratory pressure generated by
the diaphragm.Moreover, the extent of the changes is correlated to
the duration of mechanical ventilation.11
Although failure to wean from mechanical ventilation is
multifactorial, many authors have identiﬁed that respiratory
muscle weakness and deconditioning are associated with pro-
longed mechanical ventilation and difﬁculty in weaning.12–14 It is
therefore generally accepted that ventilator-induced diaphrag-
matic dysfunction contributes to poorer outcomes such as delay in
weaning from mechanical ventilation and increased risk of
mortality in the ICU.15
Weakness of the diaphragm and other inspiratory muscles is
usually identiﬁed by testing maximal inspiratory pressure. In
mechanically ventilated patients, measurement of maximal inspi-
ratory pressure should include inspiratory occlusionmaintained for.V. This is an open access article under the CC BY-NC-ND license (http://
Research 205at least 20 seconds.16 When respiratory muscle weakness is
identiﬁed, methods of enhancing respiratory muscle function are
often instituted, with the aims of preventing further weakness,
improving strength and conditioning, and improving clinical
outcomes.17 These methods consist of loading the inspiratory
muscles (ie, strength training, such as with a ﬁxed resistor or
threshold valve) or maintaining hyperventilation (ie, endurance
training, such as with isocapnic hyperpnoea).17
It has been established for some time that inspiratory muscle
training improves inspiratory muscle strength in patients who are
weaning from mechanical ventilation in the ICU.18 After the
publication of this ﬁnding or of case reports of improved
inspiratorymuscle strength andweaning after training for patients
who had previously failed to wean, many centres instituted this
training for some patients.19–22 More recently, a systematic review
of 10 randomised trials showed that inspiratory muscle training
has important clinical beneﬁts in patients who are weaning from
mechanical ventilation in the ICU.23 These beneﬁts included a
signiﬁcantly shorter weaning period, reduced risk of weaning
failure (ie, return to mechanical ventilation after extubation), and
reduced length of ICU and hospital stay.
In the systematic review that established that inspiratory
muscle training improves maximal inspiratory pressure, facilitates
weaning and shortens length of stay,23 all of the included studies
used either a threshold pressure valve or sensitivity adjustment of
the ventilator’s inspiratory trigger. It is believed that, to date, these
are the only techniques that have been demonstrated to improve
inspiratory muscle strength (as measured by maximum inspirato-
ry pressure) inmechanically ventilated ICU patients. Therefore, we
would consider these to be evidence-based techniques in the ICU
population. A ﬁxed resistor has also been effective in inducing
improvements in inspiratory muscle strength in other clinical
populations;24 however, this method has the drawback that
patients can learn to exert their inspiratory muscles less by
inhaling more slowly. Therefore, although it may also induce a
training effect, the ﬁxed resistor is not an ideal method with which
to train the inspiratory muscles. Similarly, isocapnic hyperpnoea
has been used to train the inspiratory muscles,25 but this method
typically involves enthusiastic cooperation of the patient volun-
tarily trying to match a visual target level of ventilation [26_TD$DIFF]; [27_TD$DIFF]this
method may not be applicable to many patients in ICU.
Given that the effect of inspiratorymuscle training in the ICU on
some important clinical outcomes has only recently been
established,23 it is pertinent to determine whether the current
use of the training is consistent with this evidence. Therefore, the
aim of this study was to survey the use of inspiratory muscle
training in ICUs, via a telephone survey of physiotherapists
working in ICUs in France.
Therefore, the main research questions for this survey were:1. How common is inspiratorymuscle training by physiotherapists
in the ICU?2. Which patients receive the training?
3. What methods are used to administer the training?
4. Is maximal inspiratory pressure used to evaluate the need for
the training and the patient’s outcome after training?
Method
Design
The items to be included in the questionnaire were selected,
based on the latest literatureon the subject, by twophysiotherapists
experienced in inspiratory muscle training of patients receiving
mechanical ventilation. An English-language translation of the
questionnaire is presented in Appendix [28_TD$DIFF]1 on the eAddenda. The ﬁrst
section included questions about the demographic characteristics of
the [29_TD$DIFF]physiotherapist being interviewed and the ICU in which he/she
worked. The next questions focused on reasons for use, type ofpatients and training techniques. The respondents were asked to
nominate the inspiratory muscle training methods that they used,
rather than choosing them from a list. The remaining questions
related to the assessment of maximal inspiratory pressure.
The survey was conducted by telephone between 1 November
2013 and 31 June 2014. Six investigators were trained to carry out
the survey; they practised administering the questionnaire on six
physiotherapists who worked, or had previously worked, in ICU.
Following the testing, the telephone administration of the question-
naire was standardised in order to avoid inﬂuencing respondents.
The only changesmade to the questionnaire during standardisation
concerned age ranges andexperience. The respondentswere offered
no ﬁnancial compensation for participating.
Participants, therapists and centres
A national inventory of French hospitals (from thewebsite of the
Fe´de´ration Hospitalie`re Franc¸aise) was used to ﬁnd all of the adult
ICUs in France and their telephone numbers. Each investigator was
allocated an equal number of hospitals to contact. Only one
questionnaire was ﬁlled in for each ICU and only the principal
physiotherapist of the ICU was questioned. If a physiotherapist
practised in more than one ICU department, only one response was
recorded. Respondents remained anonymous.
In case of absence, a telephone appointmentwasmade. After all
of the physiotherapists were contacted, the ones who initially
refused to participate were contacted again and were strongly
encouraged to participate in the survey.
Data analysis
Overall results were summarised using descriptive statistics.
Data were summarised as count, percentages, or both. To
determine the precision of some estimates, 95% CI were also
calculated. Some results were also stratiﬁed according to the
respondent’s age, experience in ICU, type of ICU, and the
patient:physiotherapist ratio in the ICU. Where the data required
for stratiﬁcation were unavailable, the respondent’s data were
removed from that stratiﬁed analysis. With regard to the reasons
for use of inspiratory muscle training, if respondents stated that
they systematically used inspiratory muscle training, no other
answer was registered. If they responded that they did not use it
systematically, more than one reason for use could be chosen. For
comparisons between stratiﬁed groups, a Chi-squared test or
Fisher’s exact test were used where appropriate. A p-value <
0.05 was considered statistically signiﬁcant.
Results
Flow of therapists and centres through the survey
In total, 298 hospitals and centres with ICUs were identiﬁed and
contacted. Among them, eight had the same referent physiothera-
pist, so only one response was required. Another 22 had no (or very
rare) physiotherapist intervention in the department, so none of the
remaining questions in the survey were relevant. Therefore, one
physiotherapist fromeach of 268 ICUswas eligible to respond to the
full questionnaire. Questionnaires were completed by the physio-
therapist in 265 of these ICUs, giving a 99% response rate among
eligible centres (Figure 1). The remaining three [30_TD$DIFF] CUphysiotherapists
refused to participate. Table 1 shows the demographic character-
istics of the respondents.
How common is inspiratory muscle training by physiotherapists
in the ICU?
In total, 36% (95% CI 31 to 42) of the respondents stated that they
used inspiratory muscle training. The reasons given by the other
respondents for not using inspiratorymuscle training are presented
in Table 2.
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Figure 1. Flow of respondents through the study.
Table 2
Reasons for not using inspiratory muscle training. Respondents could select more
than one answer.
Reason % (95% CI)
[1_TD$DIFF](n=169)
Lack of knowledge of this technique in
ventilated patients
64 (56 to 71)
Lack of human resources 39 (32 to 46)
Lack of material resources for assessment
and training
33 (26 to 40)
Lack of literature on the subject 20 (15 to 27)
Unaware of the beneﬁts 12 (8 to 18)
Othera 17 (12 to 23)
a Other reasons nominated by few respondents for not using inspiratory muscle
training were: lack of medical prescription (n=9); too short ventilation period
(n=4); lack of education (n=2); not used in the ICU (n=2); patients unable to
achieve this type of training (n=2); patients too severely affected (n=2); priority
given to airway clearance physiotherapy (n=1); haemodynamic instability (n=1);
lack of diaphragm weakness under mechanical ventilation (n=1); lack of
experience in ICU (n=1); prefer to decrease inspiratory pressure support (n=1);
priority given to early rehabilitation (n=1).
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useof inspiratorymuscle training (p = [23_TD$DIFF]0.02), as shown inTable1. The
use of inspiratory muscle training was signiﬁcantly less common
among physiotherapists with < 1 year of experience (22%) than
among those with 1 to 5 years of experience (43%, p < 0.04) and
those with 6 to 10 years of experience (46%, p < 0.04). The use of
inspiratory muscle training was also signiﬁcantly less common
among physiotherapists with > 10 years of experience (26%) than
among those with 1 to 5 years of experience (43%, p < 0.03) and
those with 6 to 10 years of experience (46%, p< 0.03). Overall, 82%
(95% CI 73 to 89) of the physiotherapists who used inspiratory
muscle training combined it with an early rehabilitation program.
Which patients receive the training?
Inspiratory muscle training was used speciﬁcally for patients
who had failed to wean from mechanical ventilation by 35% of
respondents (95% CI 27 to 45). The trainingwas used systematicallyTable 1
Characteristics of respondents to the survey.
Characteristic
[1_TD$DIFF]category
All respondents
[1_TD$DIFF](n=265)
Responde
[1_TD$DIFF](n
Age (yr), n (%)
21 to 30 81 (31) 3
31 to 40 75 (28) 2
41 to 50 44 (17) 1
51 to 60 57 (22) 1
> 60 8 (3)
ICU experience (yr), n (%)
< 1 32 (12)
1 to 5 103 (39) 4
6 to 10 57 (22) 2
> 10 73 (28) 1
Type of ICU, n (%)
medical 47 (18) 2
surgical 25 (9)
cardiac 8 (3)
neurosurgical 8 (3)
general 177 (67) 5
Patient:therapist ratio, n (%)b
1 to 5 24 (9)
6 to 10 70 (26) 3
11 to 15 75 (28) 2
16 to 20 38 (14) 1
> 20 53 (20) 1
ICU = intensive care unit, IMT = inspiratory muscle training.
a Comparison of respondents using versus not using IMT.
b Missing data (n=5).(ie, for all patients) by 35% of respondents (95% CI 27 to 45). Another
33% of respondents (95% CI 25 to 43) used the training only in some
patients depending on factors such as: Medical Research Council
score; arousal level and participation of the patient; tidal volume;
critical illness neuromyopathy; prior to extubation; and medical
prescription. Only 5% of the respondents (95% CI 2 to 12) reported
that they used the training speciﬁcally for patients with inspiratory
muscleweakness, deﬁnedas amaximal inspiratorypressureweaker
than 20 cmH2O (Figure 2). The training was used signiﬁcantlymore
in non-sedated than in sedated patients (p < 0.001). The prevalence
of use of the training did not differ signiﬁcantly between intubated
patients and patients with tracheostomy: 18% (95% CI 11 to 27) and
16% (95% CI 10 to 2), respectively, among sedated patients and 91%
(95%CI 83 to95) and90% (95%CI 82 to94), respectively, amongnon-
sedated patients.
What methods are used to administer the inspiratory muscle
training?
The three most commonly used methods were controlled
diaphragmatic breathing (83% of respondents), deep breathing
(59%), and incentive spirometry (41%). As for the evidence-basednts using IMT
=96)
Respondents not using IMT
[1_TD$DIFF](n=169)
p-valuea
0.56
2 (33) 49 (29)
8 (29) 47 (28)
7 (18) 27 (16)
8 (19) 39 (23)
1 (1) 7 (4)
[2_TD$DIFF]0.02
7 (7) 25 (15)
4 (46) 59 (35)
6 (27) 31 (18)
9 (20) 54 (32)
0.11
5 (26) 22 (13)
7 (7) 18 (11)
3 (3) 5 (3)
3 (3) 5 (3)
8 (60) 119 (70)
0.21
7 (8) 17 (10)
3 (36) 37 (23)
5 (27) 50 (30)
4 (15) 24 (15)
5 (16) 38 (23)
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Figure 2. Proportion of reasons for use [12_TD$DIFF] of inspiratory muscle training (IMT).
Respondents could select more than one answer, except if they stated ‘systematic’.
MIP = maximal inspiratory pressure.
a signiﬁcantly lower than the other categories shown, p < 0.0001.
b The ‘other’ category is explained in the main text.
Research 207methods, adjusting the sensitivity of the ventilator’s inspiratory
trigger was used by 33% of the respondents (fourth most common
method) and the threshold valve was used by 5% of the
respondents (sixth). As for the alternative methods, ﬁxed resistor
training was used by 15% of the respondents (ﬁfth) and isocapnic
hyperpnoea was used by 1% of the respondents (seventh). Other
techniques infrequently reported as being used to [31_TD$DIFF]train the
inspiratory muscles included: positioning, manual resistance
applied over the diaphragm, changing the mode or settings of
the mechanical ventilation (other than the inspiratory trigger
threshold), and temporarily shutting off the ventilation. Figure 3
also shows the data on use of the techniques stratiﬁed by the
duration of the experience of the respondent.
Overall, 13% (95% CI 9 to 17) of the respondents used at least one
of the recommended evidence-based methods (inspiratory trigger
sensitivity and threshold device).
Age, experience and patient:physiotherapist ratio did not
inﬂuence the choice of technique. There was, however, an
association between the technique used and the nature of the
ICU, with evidence-based techniques being used more frequently
in medical ICUs (26%) than in general ICUs (9%, p < 0.01).
Few respondents used a standardised protocol to administer
inspiratory muscle training. Among those who used an evidence-
based technique, seven stated that they used a protocol. Among
those who used adjustment of the inspiratory trigger sensitivity on
the ventilator, two respondents used it once or twice per day,
another reported using 60% of maximal inspiratory pressure as the
target workload, and the last one used it once or twice per day
during respiratory physiotherapy sessions. Among those who used
a threshold valve, three respondents used 40% of maximal[(Figure_3)TD$FIG]0
Controlled diaphragmatic breathing
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Figure 3. Inspiratory muscle training technique as a function of level of experience in
Respondents could select more than one answer.
a The ‘other’ category is explained in the main text.inspiratory pressure as the target workload and used intermittent
training (three sets of 10 breaths though the device with a rest on
mechanical ventilation between every set). Durations ranged from
5 to 15 minutes, once or twice per day.
Is maximal inspiratory pressure used to evaluate the need for the
training and the patient’s outcome after training?
Among the respondents who administered inspiratory muscle
training, 16% (95% CI 10 to 26) assessed the patient’s maximal
inspiratory pressure. The measurement of maximal inspiratory
pressure was not associated with the therapist’s age or experience,
or the type of ICU.
Among the respondents who used at least one evidence-based
method of administering the training (ie, inspiratory trigger
sensitivity or threshold device), 26% evaluated maximal inspirato-
ry pressure, compared with 12% who did not use evidence-based
methods (p < 0.1).
One respondent measured maximal inspiratory pressure using
an electrical manometer, while 15 used the ventilator Negative
Inspiratory Force function, when available. Four respondents
maintained inspiratory occlusion for at least 20 seconds during
measurement of maximal inspiratory pressure with sedated
patients; six respondents did so with non-sedated patients. The
methods used to measure maximal inspiratory pressure did not
signiﬁcantly differ between sedated or non-sedated patients.
Overall, six respondents (2%, 95% CI 1 to 5) used both an evidence-
based method to administer inspiratory muscle training and the
recommended technique for assessment of inspiratory muscle
strength.
Discussion
It is believed that, to date, this study is the ﬁrst to survey the use
of inspiratory muscle training by physiotherapists in ICUs. About
one-third of the respondents [32_TD$DIFF]claimed to use the training.
Inspiratory muscle training was ﬁrst described in the 1980s19,20
for the prevention and treatment ofwhat is now termed ventilator-
induced diaphragmatic dysfunction.17 The ﬁrst randomised trial
showing a beneﬁt in inspiratory muscle strength and some
clinically relevant outcomes (such as weaning success) was
published in 2010.26 In 2011, evidence from multiple randomised
trials was compiled and meta-analysed to show that overall
inspiratory muscle training improves inspiratory muscle
strength.18 More recently, an update of that systematic review
showed that the training also facilitates weaning and reduces
length of stay.23 Because the present surveywas conducted prior to
the publication of the most recent review, one reason for the non-
use of the trainingmay have been the previous lack of conﬁrmation
of the training’s beneﬁts for clinically relevant outcomes, although
this reason was stated by only one-ﬁfth [6_TD$DIFF] of the[7_TD$DIFF] respondents[8_TD$DIFF].20 40 60 80
espondents who use each technique (n)
< 1 yr
1 to 5 yr
6 to 10 yr
> 10 yr
ICU.
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Intensive Care Medicine recommend the use of inspiratory muscle
training for patients who fail to wean frommechanical ventilation,
as well as for patients with inspiratorymuscle weakness.27 Despite
these recommendations, fewer than half of the respondents used
the training speciﬁcally for patients who had failed to wean and
very few used it speciﬁcally to treat inspiratory muscle weakness.
Equally, although the current evidence base is insufﬁcient to
recommend the systematic use of inspiratorymuscle training, one-
third of respondents used it systematically. These results highlight
the fact that many physiotherapists in this area may not base their
practice on evidence or recommendations. However, further
studies are also required to evaluate the patient groups who
would most beneﬁt from these techniques.18,23
An inﬂuential criterion for use of inspiratory muscle training
was the patient’s state of consciousness. Only one-ﬁfth of
respondents used it in sedated patients (intubated or with
tracheostomy), while the majority used it in non-sedated patients.
This is not surprising because the aim of the technique is to
improve muscle strength and this can be better achieved if the
patient participates. Several authors have suggested that patients
train using a threshold valve for 5 minutes or perform sets of six to
10 repetitions through the device with rests on mechanical
ventilation between each set. The recommendedworkloads ranged
from 30% of the patient’s maximal inspiratory pressure to the
patient’s maximum tolerated workload.26,28–30
Some methods of inspiratory muscle training can, however, be
used while patients are under sedation. The advantage of these
techniques is that training can begin earlier. One method is to
adjust the sensitivity of the ventilator inspiratory trigger. Caruso
and colleagues suggested that training should be used in sedated
patients following the ﬁrst 24 hours of mechanical ventilation.31
The inspiratory trigger is initially set to 20% ofmaximal inspiratory
pressure for 5 minutes, and the time is gradually increased to
30 minutes. The workload is increased up to 40% of maximal
inspiratory pressure, depending on tolerance. However, this
training modality should be further evaluated because the results
of this ﬁrst study did not show any differences in ﬁnal maximal
inspiratory pressure between patients who received training and
those who did not (respectively 56 cmH2O versus 55 cmH2O, MD
1 cmH20, 95% CI –11 to 13). It should be noted that in their study,
the initial maximal inspiratory pressure was relatively preserved
(51 cmH2O and 48 cmH2O, respectively).
The most frequently used techniques were controlled diaphrag-
matic breathing (83% of respondents), deep breathing (59%) and
incentive spirometry (41%). However, these techniques cannot be
consideredasmuscle strengtheningbecause theydonotprovideany
resistance or overload to the respiratory muscles. According to
recommendations, strengthening techniques include adjusting the
sensitivity of the inspiratory trigger, use of a ﬁxed resistor,
iscocapnic hyperpnoea, and use of a threshold valve.23,32 Fixed
resistors and isocapnic hyperpnoea have been the subject of case
reports, but have never been assessed in randomised stud-
ies.19,20,33,34 In contrast, randomised, controlled trials of trigger
sensitivity adjustment31 and threshold valve training26,28,29 have
shown the beneﬁts of these techniques. Despite this, only 13% of the
respondents used these techniques. The low proportion of use of
evidence-based trainingmethodsmay reﬂect the lack of knowledge
of evidence-based interventions and outcome measures among
French respiratory physiotherapists.35
Prior to setting up a muscle strengthening program for a given
patient, it is essential to evaluate the function of the [33_TD$DIFF]muscles to be
strengthened. This allows the workload to be adapted, changes to
be evaluated and the outcome of the patient to be determined.
However, only 17% of respondents who used inspiratory muscle
training measured maximal inspiratory pressure. Most, therefore,
did not evaluate the outcome of their intervention.
Of all the respondents, six used both an evidence-basedmethod
to administer inspiratory muscle training and the recommended
technique for assessment of inspiratory muscle strength. Thus, 2%of respondents were following recommendations from the
literature. This result highlights the lack of knowledge of this
technique[9_TD$DIFF].
The assessment of maximal inspiratory pressure requires a
particular protocol to be followed. As described by Caruso et al,31
inspiratory occlusionmaintained for at least 20 seconds provides a
higher inspiratory pressure than instantaneous measurement in
ventilated patients. However, maximal inspiratory pressure was
assessed in this way by only four respondents with sedated
patients and [34_TD$DIFF]six with non-sedated patients.
The results showed that the majority of respondents used the
ventilator to assess maximal inspiratory pressure. This approach is
practical when the ventilator has a Negative Inspiratory Force
function and avoids having to stop the ventilator temporarily.
However, the values obtained by these two methods can differ
(usually lower with the ventilator) even if occlusion is maintained
for 20 seconds.36 This difference could be related to the fact that the
measurement may be carried out at different pulmonary volumes.
Inspiratory muscle training should be carried out as part of a
global rehabilitation program.30 This is reﬂected in the data, with
83% of respondents using it as part of an early global rehabilitation
program. This result is interesting and highlights the importance of
early intervention by physiotherapists in ICU, the beneﬁts of which
are becoming increasingly evident in the literature.37–41
This survey had several limitations: the fact that it was carried out
by telephonemayhave inﬂuenced theproportionof respondentswho
stated that they use inspiratory muscle training. Similarly, question-
ing the lead physiotherapist of the department (who may be more
aware of the occurrence of diaphragmatic weakness under mechani-
cal ventilation)mayhave led toanover-reportingof currentpractices.
However, the telephone interview was chosen because it generally
generates a higher response rate than for paper questionnaires. A
strengthof the studywas that the respondentswereasked to state the
techniques they used, rather than choosing them from a list. This
allowed a distinction to be made between respondents who used
evidence-based techniques and thosewho did not, andwhether they
considered the technique as strength training.
In conclusion, inspiratory muscle training is seldom used for
ventilated patients in France. It is more often used by physiothera-
pistswith between1 and 10 years of experience and in patientswho
are not sedated. Most of the techniques that are used are not
evidence based and are not strengthening techniques. Only 17% of
the respondentswho used the training assessedmaximal inspirato-
ry pressure, which is essential prior to establishing a training
program. Therefore, only a small proportion of French physiothera-
pists in ICU apply the training as it is recommended in the literature.
Further dissemination of information regarding evidence-based
application andassessment of inspiratorymuscle training in the ICU
is required because the results of this study showed that the main
reason for the lack of use of such techniques was lack of knowledge.
French physiotherapists could improve their knowledge by reading
about practical implementation of inspiratory muscle training
modalities in the ICU30 and the recentmeta-analysis of the training’s
efﬁcacy.23 Further studies are also needed to reﬁne the estimates of
the effects of inspiratory muscle training in weaning from
mechanical ventilation.What is alreadyknownon this topic: In critically ill patients,
mechanical ventilation allows the respiratorymuscles toweak-
en and decondition, which can make[10_TD$DIFF] weaning from the venti-
lator difficult. Inspiratory muscle training improves weaning
success, especially in patients who have established difficulty
with weaning.
What this study adds: Of the physiotherapists working in
intensive care units who were surveyed, many do not use
inspiratory muscle training and some use methods of training
that may not be effective. Few physiotherapists both applied
the training and assessed changes in inspiratory muscle
strength using recommended methods.
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